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surface is coated with resin 20 in a molding die and by 
pressure-molding the powder. Such a molded body is 
provided with excellent mechanical strength of 40 MPa 
of bending strength or higher, 10 x IQ-® cc-cm/ 
cm^-sec-atm of gas penneability or lower, and electric 
property of 1 0 x 1 0-3 fl-cm of the volume resistance or 
lower even if the content of resin is decreased to as low 
as 10to24wt.%. 
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Description 

TECHNICAL FIELD 

s [0001] The present Invention relates to a separatorfor a fuel cell and to a manufacture method of the separator. 
BACKGROUND OF THE INVENTION 

[0002] A fuel cell, for example, a solid polymer type Is produced by composing unit cells each assembled by Installing 
10 an anode and a cathode while sandwiching a solid polymer film between them and separators, and by stacking the 
unit cells In number of several hundreds. A fuel gas such as hydrogen or the like is supplied through a gas supply 
groove fomied In one separator In anode side and an oxidizing gas such as oxygen orthe like Is supplied to thecathode 
side to cause electrochemical reaction to convert the chemical energy which the fuel has Into the electric energy as 

15 raoMl As a characteristic property as a material of the separators to be used for such a fuel cell , since electric current 
generated In each unit cell flows through the separators and respectively neighboring unit cells are assembled as to 
compose a structure in series connection In temis of a circuit by closely attaching the separators of the respecUve unit 
cells one another, the separator are required to have contact resistance as low as possible between surfaces of me 
neighboring separators and between the contact surfaces of the separators and the electrodes closely attached to the 

20 separators and are required to have the intrinsic resistance of the separators themselves (hereinafter referred also as 
to volume resistance) as low as possible as well. ,u,,^k^i„«^ 
[00041 Further, slice the fuel gas and the oxidizing gas are supplied to the respective electrodes while being com- 
pletely separated, gas impemieabiilty in a high degree Is required. Further, as described above, since a large number 
of unit cells are stuck to be assembled, the thickness of the separators Is made as thin as possible and even if tne 

25 separators are made thin as described, the separators are required to have sufficiently high mechanical strength and 
excellent mowing precision as well from a viewpoint that fuel cells are assembled by stacking several hundreds ot 
separators and fastening and fixing them. --toi 
[00051 As separators required to have such characteristic properties, well-known ones are Isomg, for example, metai 
sheets of such as pure copper, a stain less steel and the like, however, in the case of such a metallic material, there is 

30 a problem that material deterioration is easy to be caused by hydrogen embrittlement owing to contact with hydrogen 
gas as a fuel gas and such a metal material is insufficient for a long time stability. 

[00061 Therefore, those which have recently been developed are fuel cells employing a molded body produced by 
mixing a graphite powder with athermosetting resin such as phenol resin as ablnderand pressure molding the resulting 
mixture as separators. Since the graphite has a low electric resistance and excellent corrosion resistance, the above 

35 described problem In the case of using a metai can be improved. Further, since the void gaps fomied in the inside of 
the compacted powder molded body are filled with the binder, gas Impermeability to a certain extent can be obtaineo^ 
[00071 Such a separator made of graphite has conventionally been produced by. for example, using a resin-mixed 
graphite powder produced by steps of stirring themiosetting resin such as powder phenol resin with a volatile organic 
soh^ent such as an alcohol to obtain slurry, mixing and kneading a graphite powder with the slurry, drying the resulting 

40 mixture, and then pulverizing the dried mixture to a prescribed average particle diameter, in the above described puh 
verization step, thegraphite powder whose surface Is coated with the non-conductive resin by the kneading is pulverized 
and owing to that, produced is a raw material powder of graphite whose surface is exposed. Then, the raw material 
powder is filled in a prescribed molding die and pressure-molded to form a separatorfor a fuel cell. 
[00081 in this case, the resin content is higher, the mechanical strength and the gas impenneability become more 

45 excellent Consequently, conventionally, a separator made of graphite has been produced by specifying at first the 
resin amount sufficient to satisfy the factors such as the mechanteai strength and the gas impermeability necessary 
for a separator of a fuel cell. ^_„^«„«»h^ 
[00091 However, a convention ai separator made of graphite produced by the above described production metnoa 
does not necessari V satisfy the electric characteristic properties such as volume resistance and the like. In other worcb^ 

50 although the electric characteristic properties become more excellent as the resin amount is less, the res"! amount 
cannot be decreased so much since the mechanical strength and the gas Impermeability are decreased if the resin 
amount is decreased and for that, a conventional separator Is not provided with excellent electric characteristic prop- 
erties as well. 

55 SUMMARY OF TH E INVENTION 

[00101 The present invemion is developed taking the above described problem Into consideration and the puipose 
is to provide a separator for a fuel cell made of a graphite and having mechanical strength and gas Impenfneabliny as 
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well as electric characteristic properties and to provide a method for producing the separator. 
[001 1 ] The separator for a fuel ceil of the present invention is made of a molded body produced by filling a molding 
die with a graphite powder coated with resin on the surface and molding the powder by applying pressure Into a pre- 
scribed separate shape. 

5 [00121 That Is. a conventional separator made of graphite Is produced by kneading resin and a graphite powder and 
then obtaining a raw material powder containing graphite whose surface is exposed by a pulverization step before the 
pressure-nfiolding while taking the conductivity after the nioiding into consideration and pressure-molding the raw ma- 
terial powder. Consequently, resin partially attaches to the surface of the graphite and with a raw material powder In 
such a state, even If pressure-molding Is carried out by a molding die filled with such a raw material powder, the IsostatIc 

10 fluidity of respective particles through resin cannot be obtained. That Is. a graphite powder cannot sufficiently be coated 
with resin and for that, relatively large void gaps are easily left among the particles In a produced molded body. As a 
result, If the content of the resin is decreased, the strength and the gas Impermeability are decreased. 
[0013] On the other hand, the separator of this invention is produced by filling a molding die with a graphite powder 
whose surface Is previously sufficiently coated with resin and by pressure-molding the powder, and In this case, the 

IS fluidity of the respective graphite particles Is improved in the molding die to produce a molded body with a small porosity. 
Further, the neighboring graphite particles are closely stuck to one another while the resin being eliminated toward the 
voids among the graphite particles at the time of the pressure-molding and consequently, the conductivity among 
graphite particles is provided also at the pressure-molding. 

[00141 As a result, pressure molding of. for example, a graphite powder coated with resin on the surface and having 
20 the particle diameter of 1 5 to 1 25 jim at the molding pressure of 1 00 to 1 .000 kg/cm^ and the molding temperature of 
120 to 240X gives a molded body having 40 MPa of bending strength or higher and excellent In mechanical strength 
and 1 0 X 1 0^ cc- cnri/cmS-sec-atm of gas permeability or lower and 1 0 x 1 0-® Q cm of the volume resistance or lower 
and excellent In electrte characteristic properties even if the resin content Is as low as 10 to 24 wt.% and the obtained 
molded body can suitably be used as a separator for a fuel cell. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] 

30 Fig. 1 is a schematic cross-sectional view showing the filling and pressurizing state of a resln-coated graphite 

powder in a molding die in the production process of a separator for a fuel cell of the present invention; 
Fig. 2 is a schematic cross-sectional view showing the constitution of a fuel cell-based battery; and 
Fig. 3 is a front view of a separator Incorporated In a unit cell. 

35 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0016] At first, the constitution and the operation of a solid polymer type fuel cell assembled using a separator ac- 
cording to the present Invention will be described using a schematic figure of a general separator. As shown in Fig. 2, 
the fuel cell-based battery Is assembled in a stack structure by stacking unit cells 5 in number of several hundreds, 
40 each composed of a solid polymer film 1 , which is an ion exchange membrane made of fluoro resin, for example, an 
anode 2 and a cathode 3 sandwiching the solid polymer film 1 from both sides, and separators 44 further sandwiching 
them from both sides, and disposing current collector plates, which are omitted In the figure, In both sides of the united 
cells. Each anode 2 and each cathode 3 are made of cariDon cloth woven from cariDon fiber yarn, cariDon paper, or 
carbon felt. 

4S [0017] As showing In Fig. 3, each separator 4 has fuel gas holes 6-7 and oxidizing gas holes 8-9 In the peripheral 
part to pass a hydrogen-containing fuel gas though and to pass an oxygen-containing oxidizing gas through, respec- 
tively When the unit cells 5 are stacked, the respective holes 6 to 9 penetrate the Inside of each fuel cell In the longi- 
tudinal direction to fonn a fuel gas supply manifold, a fuel gas discharge manifold, an oxidizing gas supply manifold, 
and an oxidizing gas discharge manifold. 

50 [0018] In the inner side surface of the above described each hole 6 to 9, a flow channel of a groove part 12 with an 
optional pattem is fomned. The pattern of the groove part 12 may be fonmed to be, for example, a lattice like shape 
among a large number of projected parts other than the shape Illustrated In the figure. Through the groove part 12, as 
shown in Fig. 2 a fuel gas flow channel 13 is formed between the surface of an anode 2 and a separator 4 in the 
separator 4 In the anode 2 side and a cooling water flow channel 14 Is fonned between the separator 4 and another 

S5 neighboring separator 4. On the other hand, in a separator 4 in a cathode 3 side, an oxidizing gas flow channel 15 is 
formed between the separator 4 and the surface of the cathode 3. 

[0019] In such a fuel cell-based battery with the above described staicture, a hydrogen-containing fuel gas Is supplied 
from a fuel gas supply apparatus Installed in the outside to the fuel gas flow channel 13 of each unit cell 5 through the 
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above-described fuel gas supp^ manlloW and In the anode 2 side of each unit cell 5. the electrochemical reaction: 
-» 2H* + 2e-; is caused. The fuel gas after the reaction is discharged outside through the fiue gas flow channei 13 of 
each unit ceii 5 and the fuel gas discharge manifold. o„„„„t.iQ 
[0020] Atthe eatne time, an oxygen^ontaining oxidizing gas (air) Is supplied from an oxidizing gas supply appa a us 

5 instailed In the outside to the oxidizing gas flow channei 1 5 of each unit ceii 5 through the above described oxidizing 
gas supply manifold and in the anode 3 side of each unit ceii 5. the electrochemical reaction; Og + 4H* + 4e- -^ZHaO; 
is caused. The oxidizing gas after the reaction is discharged outside through the oxidizing gas flow channel 15 of each 
unitcell 5 and the oxidizing gas discharge manifold. ou r. 

100211 Following the above described electrochemical reactions, as a whole the electrochemical reaction; 2 He + 

10 -»2H,0- proceeds and by the reaction, the chemical energy which the fuel has is converted to the electric energy and 
a prescribed battery function is perfomied. incidentally, the fuel cell-based battery is operated in a temperature range 
of about 80 to 1 00°C and during the operation, cooling water is supplied from a cooling water supply apparatus installed 
in the outside and circulated through the above described cooling water channei 14to keep the operation temperature 
within the above described temperature range. . .u. ^, .t i 

IS [00221 The said each separator 4 Is formed generally to be a thin sheet-like shape with the thickness of about 1 to 
3 mm and a groove part 12 with the depth of 0.3 to 1.5 mm isfomied in both side in the case of a separator 4 in the 
anode 2 side and in one side In the case of a separator 4 in the cathode 3 side so as to form the said fuel gas flow 
channel 13, the cooling water flow channel 14. and the oxidizing gas flow channel 15. 

[0023] A separator of the present invention to be employed for a soiM polymer type fuel cell-based battery just as 
20 described above is made of a molded body produced by pressure-molding a graphite powder coated with resin on the 
surface Into a prescribed separate shape under the mowing conditions which will be described later The molded body 
has excellent mechanical strength as 40 MPa of bending strength or higher, chararteristte proper^ as a material of 10 
X 1 0-8 cc-cm/cm2 sec atm of gas permeability or lower, and electric characteristic property of 1 0 x 1 0-a O cm of the 
volume resistance or lower although the content of resin in the molded body is about 1 0 to 24 wt.%. less than that of 
es a conventional one. Hereinafter, the production method of such a separator made of graphite will be descnbed. 

[0024] Atflrst the graphite powderto be used maybe any kind of graphite such as natural graphite, artifiaal graphite, 
carbon black, Wsh graphite, and expanded graphite, and the like and may optionally be selected while taking me 
conditions of such as the cost into consideration. Natural graphite and artiftelal graphite are preferable in terms of the 
elertric properties. The average particle diameter of the graphite powder to be used is preferable In a range of 15 to 
30 1 25 Jim. If it is smaller than 1 5 jun. the electric resistance cannot sufficiently be decreased and If it is larger than 1 25 
Jim, the strength IS deteriorated. ^ ^ , 

[0025] As the resin, most preferable is phenol resin excellent in wettability with the graphite powder and also pref- 
erable are any kind of resoi type resin and novoiak type resin. 

[0026] The method for producing such a graphite powder coated with resin Is not particulariy restricted and, for 
35 example a resin solution diluted with an organic solvent with a low viscosity such as methanol, for example, a phenol 
resin solution. Is mixed with a graphite powder and stirred and kneaded to be a sluny and then the sluny Is granulated 
and dried by a spray drier to produce such a graphite powder. In such a case, the mixing ratio at the above descnbed 
mixing and kneading time Is adjusted so as to control the resin content after the formation of the molded body to t>e 
1 0 to 24 wt %, preferably 1 4 to 1 8 wt.%. If the resin content is less than 1 0 wt.%, the excellent gas Impermeability Is 
40 difficult to b© obtained and if the content is more than 24 wt.%, the volume resistance and the contact resistance, whteh 
will be described later, are increased. 

[0027] Further, the resin-coated graphite powder can be produced by a method in which polymerization reartion of 
resin takes place on the surface of the graphite powder during the stirring of the resin raw material solution. Forexample, 
in the case of forming phenol resin coating, a graphite powder is further added to a reaction container loaded with 
45 phenols tormaklehydes. a reaction catalyst, and another general reaction solvent and the mixture Is healed to a pre- 
scribed temperature while being mixed and stinwJ to produce a resin-coated graphite powder in which the phenol resin 
adheres to the surface of the graphite powder and enters in lamellar graphite powder to firmly stick to the graphite 
powder. 

[0028] Incidentally, the said phenols denote phenol and phenol derivatives and other than phenol, examples are 
so trifunctional ones such as m-cresol, lesorcinol. and 3,5-xylenol; tetrafunctional ones such as bisphenol A. and dihy- 
droxydiphenylmethane; bifuncttonal o- or p-substltuted phenol such as o-cresol, p-cresol, p-tert-butylphenol. p-phe- 
nylphenoi. p-cumylphenol, p-nonylphenol. 2,4- or 2.6-xylenol, and the like. Further, halophenois having chlorine or 
bromine as a substltutent are also usable and other than using solely one selected from those, a pluraBty of those 
compounds may be used as a mixture. 
65 [0029] As the fomialdehydes, formalin is most suitable and those In form of paraformaldehyde may be used and 
besides, some or most of formaldehyde may be substituted with furfural or furturyl alcohol to bo used. 
[0030] As the reaction catalyst, preferable are those capable of producing -NCHa. or -OCHg or -SCHg bond between 
the benzene ring of the phenols and a benzene ring as a final structural fomiula of the phenol resin. For example, 
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usable are hexamethylene tetramlne. ammonia, and basic substances such as primary and secondary amines, e.g. 
methylamlne, dimethylamlne, ethylenedlamlne, monoethanolamlne and the like. Further together with these, it is also 
possible to use a basic catalyst such as hydroxides of alkali metals and alkaline earth metals and tertiary amines, 
whbh are comrtvsnly used at the time of phenol resin synthesis. 

[0031] The following reaction formulas shown as Chem. 1 and Chem. 2 are examples of the general reaction fomiulas: 



Chem. 1 



OH 



OH 





OH 



OH 



OH 




m= 1-3 



(CftOH) 



(CHiOH) 



n 



n 
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Chem. 2 

OH OH 

+ CHiO ► (^CH.NHR 



OH 0 ^NR 

^CH.x.j^^ OH OH 
^CH,-^ ($) > (^CH,-NR-CH,^ 

TH^ OH 

OH OH ^CH,>^N-CH,vS 
^CH,-NH-CH,V|^ + CHiO ^^^^ ^ 



ru un OH OH ^ OH 



in the presence of the graphite powder. Consequently, a resin-coated graphite powder in whicn pneno 

the density of the Stained molded body is low and the volume resistance becomes J^f J « "^^^^^^ 

rSons of the molded body dominantly takes place and for that the contact resistance, which will be descriDea later. 
ToiS^T'^Lgh the molding temperature can property be set ^ 

If thVten^^^^^^^^^ exceeds 240«C. the swelling phenomenon of the molded body occurs and rt the temperature « 

raSTdtfcr^tnp"^^^^^^^^ 

Shite porer2r;hre^^^^^^^^ 

theXZXde "the above described molding conditions. In the pressure-molding process, ov^ng to the ^ n 
jTftredTfK heating, the respective graphite partteles show fluidity responding to the '"J^^J^^^n^^^ 
rdduetolhSobtainedmoldedb^^ 

molded body Is provided with a high shape precision. «orHrt-»* 21 flows towarti 

So371 Further, the resin 20 covering the surface of the respective raw material graphite particles 21 flows towaro 
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the voids B among the respective raw material graphite particles 21 aiong the surface of the respective raw material 
graphite particles 21 in the regions A among the respective raw material graphite particles 21 contacting one another 
during the moiding pressure application. As a result, the surfaces of neighboring raw material graphite particles 21 are 
brought Into contact with one another and good electric communication state is produced among these raw material 

5 graphite particles 21. Further, the resin extruded out the regions where particles are brought into contact with one 
another as describe above gathers In gaps surrounded with the respective raw material graphite particles 21 to fill the 
gaps. In such a manner, fluidity of the resin 20 is evenly generated around the respective raw material graphite particles 
21 entirely In the Inside of the molding die, so that the respective raw material graphite particles 21 sun^undlng the 
gaps are also finnly bonded to one another through the resin filling the gaps to form a molded body 

10 [0038] In such a manner, even If the content of the resin is decreased, using raw material graphite particles whose 
surface are respectively coated with the resin makes it possible to obtain a molded body in which gaps formed among 
the respective raw material graphite particles are almost completely filled with the resin and consequently, such a 
molded body excellent in mechanical strength and having a low gas permeability can be produced. 
[0039] IVIoreover, under the above described pressure-molding conditions, since the resin is discharged to the gaps 

1^ among the raw material graphite particles 21 from neighboring regions of the raw material graphite particles 21 to bring 
these raw material graphite particles 21 Into contact with one another to obtain excellent electric communication state, 
It Is made possible to obtain a molded body excellent also in the electric characteristic property of the volume resistance 
of 1 0 X 10"3 Q cm or lower attributed also to the low resin content as a whole. 

[0040] Especially, as described above, in the fuel cell-based battery composed by stac(<lng unit cells 5 in number of 
20 several hundreds, the inner resistance is considerably affected by the contact resistance between mutually closely 
attached separators In neighboring unit cells 5*5 in addition to the volume resistance of the separator itself. In the case 
of the separator made of graphite of the present invention, such a contact resistance is also extremely low. That is, In 
the case of a conventional separator made of graphite, the resin content cannot be decreased to, for example, around 
30 wt.% or lower because of the above described reasons and at the time when a graphite powder mixed with such a 
25 high amount of the resin is pressure-molded, the resin is extruded out to the peripheral part of the molded body from 
the gaps among the graphite particles to increase the resin ratio in the surface of the molded body. As a result, the 
separator has a high contact resistance as described above. 

[0041 1 On the other hand, in the case of the separator of the present invention, even if the resin content is decreased 
to 24 wt.% or lower, the desired mechanical strength and gas impenneabiilty can be maintained, and the separator 
30 obtained is provided with a low contact resistance as described above. Consequently, using such a separator, a fuel 
cell-based battery with low inner resistance and high power generation efficiency can be assembled. Further, the thick- 
ness of the separator can be made thin and consequently, the fuel cell-based battery can be made small and light In 
weight 

35 Examples 

[0042] Hereinafter, the present invention will be described along with examples, however the present invention Is 
not at all restricted to these examples orthe above described embodiments and possible to be variously modified within 
the true scope of the Invention. 

40 

Example 1 

[0043] A reaction container was loaded with a graphite powder with the average particle size of 100 nm, phenol, 
fomnaldehyde, reaction catalyst (hexamethyienetetramine or ammonia together with a caustic soda solution), and a 

^5 reaction solvent and while being mixed and stirred, the mixture was heated at dO^'C for 1 hour The content of the 
reaction container was cooled to a room temperature and after the stining was stopped, the black granular substance 
precipitated separately from the solvent in the reaction container was discharged out and washed with water. The 
resulting substance was filtered to be separated from the solvent and dried to obtain a resin-coated graphite powder 
The content of the resin In the resln-coated graphite was 14%. 

50 [0044] Then, the resin-coated graphite powder was filled in a molding die and pressure-molded at moiding pressure 
of 200 kg/cnfi and molding temperature of 160*C to produce a specimen for measuring a variety of characteristic 
properties, whteh will be described later. 

Example 2 

55 

[0045] A resin-coated graphite powder was produced in the same manner as the example 1 . except that the raw 
material graphite powder with the average particle diameter of 60 ^im was used in place of the graphite powder in the 
example 1. The content of the resin in the resin-coated graphite was 18%. Next» using the obtained resln-coated 
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graphite powder, a specimen was produced In the same molding manner as described above In the same molding 
conditions as those of the example 1 . 

Example 3 

5 

[0046] A resin-coated graphite powder was produced in the same manner as the example 1 , except that the raw 
material graphite powder with the average particle diameter of 45 ^m was used in place of the graphite powder in the 
example 1. The content of the resin In the resln-coated graphite was 21%. Next, using the obtained resln-coated 
graphite powder, a specimen was produced in the same molding manner as described above in the same molding 
10 conditions as those of the example 1 . 

Comparative example 1 

[0047] A resln-coated graphite powder was produced in the same manner as the example 1 , except that the raw 
material graphite powder with the average particle diameter of 25 ^m was used In place of the graphite powder in the 
example 1, The content of the resin In the resln-coated graphite was 25%. Next, using the obtained resin-coated 
graphite powder, a specimen was produced in the same molding manner as described above In the same molding 
conditions as those of the example 1 . 

20 Comparative example 2 

[0048] A resln-coated graphite powder was produced In the same manner as the exannpie 1 , except that the raw 
material graphite powder with the average particle diameter of 1 30 ^m was used In place of the graphite powder In the 
example 1 . The content of the resin In the resln-coated graphite was 8%. Next, using the obtained resln-coated graphite 
2$ powder, a specimen was produced in the same molding manner as described above in the same molding conditions 
as those of the example 1 . 

Comparative example 3 

30 [0049] After powdery phenol resin was pulverized and mixed by a ball mill, methanol was added to obtain a sluny 
of the phenol resin and the slurry was mixed with a raw material graphite powder with the average particle diameter 
of 1 25 iim similar to that of th e example 1 and after being stirred at GO'^C for drying, the resulting mixture was pulverized 
by a mixer to obtain a resln-graphlte mixed powder. Additionally, magnesium stearate was added in the middle In the 
pulverizing and mixing step of the phenol resin. 

35 [0050] The content of the resin in the resln-graphite mixed powder obtained In the above described manner was 
18% and using the obtained mixed powder, a specimen was produced In the same pressure-molding manner as de- 
scribed above In the same molding conditions as those of the example 1 . 

[0051 ] Using the respective specimens obtained in examples 1 to 3 and comparative examples 1 to 3. the compres- 
sive strength, the bending strength, the contact resistance, the Intrinsic resistance, and the gas pemneabillty were 
^0 measured according to the following respective measurement methods. Results are shown In Table 1 . 

IN^easurement method: 

[0052] 

45 

(1) compressive strength 

measured according to JIS K 7208 (specimen: 10 mm square x 4 mm height); 

(2) bending strength 

measured according to JIS K 7203 (specimen: 10 mm width x 4 mm height x 80 mm length); 
so (3) contact resistance 

voltage was measured by laminating two specimens (20 mm square x 1mm thickness) between measurement 
electrodes, applying and contact plane pressure of 25 kg/cm^, and applying electric current of 1 A and then contact 
resistance was calculated; 

(4) intrinsic resistance 

55 volume resistivity was measured according to JIS K 71 94 (2 mm plate thickness); and 

(5) gas permeability 

gas permeation amount of nitrogen gas was measured while the pressure difference of 1 atm being generated 
between both sides of a specimen and the gas penneablllty was calculated. 
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Table 1 



5 
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125 


18 


60 
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[0053] As Showing in Table 1 , even If the resin-coated graphite powder is used, the contact resistance and the Intrinsic 
resistance were high in the comparative example 1 where the resin content exceeds 24 wt.% and the compressh^e 
strength and the bending strength were low and the gas penneability was high in the comparative example 2 where 
30 the resin content less than 1 0 wt.%. On the other hand, in the comparative example 3 where used In place of the resin- 
coated graphite powder was the resin-graphite mixed powder produced by adding a graphite powder to resin, stirring 
them and then puivehzing the resulting mixture, the bending strength was low and the specimen was inferior In gas 
penmeabillty as well as the contact resistance and the Intrinsic resistance. 

[0054] Contrary, In the examples 1 to 3 where resin-coated graphite powders v/ith the average particle diameter of 
35 1 0 to 1 25 and the resin content of 1 0 to 24 wt.%, molded bodies obtained were excellent In the compressive strength 
and bending strength and had low contact resistance and intrinsic resistance. 

[0055] Incidentally, further specimens (1 .5 mm thickness x 250 mm length x 250 mm width) for molding precision 
were produced and the thickness was measured at 25 points of a lattice and the average value and the difference of 
the respective measured values from the average value were calculated to evaluate the molding precision and any 
40 specimen of the examples 1 to 3 was found the thickness precision within ± 15 fim or lower, also showing excellent 
molding predsbn. 

[0056] As described above, since the separator of the present invention produced by pressure-molding a graphite 
powder whose surface is coated with resin has excellent mechanical strength, the gas impermeability and the electric 
characteristic properties, a fuel cell-based battery with excellent capability can be produced using the molded body. 
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Claims 

1. A separator for a fuel cell made of a molded body produced by filling a molding die with a graphite powder coated 
^0 with phenol resin on the surface and molding the powder by applying pressure into a prescribed separate shape. 

2. The separator for fuel cell according to claim 1 , wherein said molded body has characteristic properties as a 
material of 1 0 to 24 wt.% of the resin content, 40 M Pa of bending strength or higher, 1 0x 1 0-3 cc • cm/cm^-sec-atm 
of gas penneability or lower, and 10 x 1 0'^ n cm of the volume resistance or lower 
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3. A manufacture method of a separator for a fuel cell comprising a step of pressure molding a graphite powder with 
the average particle diameter of 15 to 125 ^ and coated with resin on the surface Into a prescribed separator 
shape at the molding pressure of 100 to 1 ,000 kg/cm^ and the molding temperature of 120 to 240^C. 
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